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ELASTIC ELECTRIC CONTACT TERMINAL WITH IMPROVED ENVIRONMENTAL
RESISTANCE, AND FABRICATION METHOD THEREFOR

Disclosed is an elastic electric contact terminal

comprising: an elastic core; a polymer film which is bond-
ed while covering the core, with an adhesive layer being
interposed therebetween; and a copper foil capable of
being soldered, which is bonded while covering the pol-
ymer film. A metal plating layer is formed on every surface
exposed outwardly from the copper foil.
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Description
BACKGROUND ART
Field of the Invention

[0001] The presentinvention relates to an elastic elec-
tric contact terminal, and more particularly, to an elastic
electric contact terminal which is less corrosive and of
which the environmental resistance is improved and the
soldering strength is reliably improved.

Description of the Related Art

[0002] Typically, an elastic electric contact terminal on
which soldering is possibly performed is required to have
a good electric conductivity, a good elastic recovery
force, and a high tolerance to a soldering temperature.
[0003] Asanexample of the elastic electric contact ter-
minal, Korean Patent No. 783588 registered by the
present applicant discloses a solderable elastic electric
contact terminal including: an insulation foam rubber hav-
ing a constant volume; an insulation non-foaming adhe-
sive layer adhered to wrap the insulation foam rubber;
and a heat-resistant polymer of which one side is adhered
to wrap the insulation non-foaming adhesive layer and
the other side on which a metal layer is integrally formed.
[0004] Inaddition, Korean PatentNo. 1001354 disclos-
es a reflow solderable elastic electric contact terminal
including: an insulation elastic heat-resistant rubber core
in which a penetration hole is formed in a longitudinal
direction; an insulation heat-resistant adhesive layer ad-
hered to wrap the insulation heat-resistant rubber core;
and a heat-resistant polymer film of which one side is
adhered to wrap the insulation heat-resistant adhesive
layer and the other side has an integrally formed metal
layer, wherein the heat-resistant polymer film is adhered
to the insulation heat-resistant adhesive layer such that
both ends are separated and a bottom surface of the
insulation elastic heat-resistant rubber core is obliquely
formed in a shape that both ends in a transverse direction
is grooved toward a central part.

[0005] In the above-described process of fabricating
the electric contact terminal, arolled silicon rubber is pro-
vided, a liquid silicon rubber adhesive is consecutively
placed thereon in a longitudinal direction of the silicon
rubber, a polymer film in which a metal layer is formed
is wrapped to expose the metal layer outside on the liquid
silicon rubber adhesive, and then the silicon rubber ad-
hesive is cured to adhere to the polymer film. Then the
resultant is cut to a uniform length of, for example, 500
mm and cut again in a length of, for example, 3 mm re-
quired by a customer. Thereafter the resultant product
plated with a metal is reel-taped.

[0006] Here,the metallayer is formed by plating a cop-
per foil with tin or silver or plating a copper foil with nickel
and then with tin or gold thereon, and the thickness of
the copper foil is about 0.01 mm, which is significantly
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thicker than that of tin, silver, nickel or gold.

[0007] In this way, a metal plating layer of which envi-
ronmental resistance is better than that of copper is
formed on a copper foil of an existing contact terminal
such that corrosion is prevented and soldering with a
solder cream is well performed, but during a process for
fabricating the contact terminal, the contact terminal is
cut off to a length required by a customer. Therefore, the
copper foil is only to be exposed outside at a cross section
formed on a side in a longitudinal direction of the contact
terminal.

[0008] In other words, since an existing contact termi-
nal is made by wrapping a core in a polymer film having
a copper foil plated with a metal layer such as tin and
thenis cut off, the copper foil is only to be exposed outside
at the cross section.

[0009] As a result, there occurs a limitation in that the
contact terminal may not pass a reliability test such as a
saltwater spray test, since saltwater contacts the exter-
nally exposed copper foil to corrode the contact terminal,
or in that the externally exposed copper foil is easily rust-
ed to result in quality degradation.

[0010] In addition, there is a shortcoming that when
the contact terminal is reflow-soldered to be mounted on
a circuit board, since the copper foil is exposed at an
externally exposed cross section, a lead-rising phenom-
enon occurs less on the copper foil than on the metal
plating layer, which results in a less strong soldering
strength at the cross section.

[0011] In addition, since the copper foil wrapping and
adhering to the polymer film is bended at both bottom
ends of the core, the bended copper foil always receives
an elastic recovery force caused by an attempt to return
to an original position, although the magnitude is small.
There is also a limitation in that when the contact terminal
is mounted on a circuit board by reflow-soldering, the
melted soldering cream is applied to the copper foil to
pull the copper foil downward and the pulling force is
added to the elastic recovery force of the copper foil itself,
thereby both ends of the polymer film being detached
from the core or the adhesive.

[0012] Similarly, itis highly possible thatboth end parts
of the polymer film are lifted and detached from the core
or the adhesive before the adhesion is completed, when
the polymer film and core are adhered with the adhesive
in a making process.

Summary of the Invention

[0013] An object of the present invention is to provide
an elastic electric contact terminal which is robust against
corrosion.

[0014] Anotherobjectof the presentinvention is to pro-
vide an elastic electric contact terminal of which a sol-
dering strength is improved and soldering reliability is
improved.

[0015] A furtheranother object of the presentinvention
is to provide an elastic electric contact terminal having a
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soldering strength capable of strongly resisting against
a laterally applied external force.

[0016] Astillfurther anotherobjectis to provide an elas-
tic electric contact terminal capable of minimizing detach-
ment of both ends of the polymer film during a making
process or after soldering.

[0017] Accordingtoan aspect of the presentinvention,
there is provided an elastic electric contact terminal in-
cluding: an elastic core; a polymer film wrapping and ad-
hering to the core with an adhesive layer intervened ther-
ebetween; and a solderable copper foil wrapping and ad-
hering to the polymer film, wherein a metal plating layer
is formed on all surfaces exposed outside the copper foil.
[0018] Preferably, a specific gravity of the electric con-
tact terminal may be smaller than that of water.

[0019] Preferably, the metal plating layer may be
formed by plating with tin (Sn) or silver (Ag), or by plating
with tin (Sn) or gold (Au) after plating with nickel (Ni).
[0020] Preferably, the metal plating layer may have
less corrosiveness than the copper foil.

[0021] Preferably, the copper foil may be thicker than
the metal plating layer.

[0022] Preferably, the copperfoil may be an electrolytic
copper foil or a rolled copper foil, and adheres to the
polymer film by coating, on the copper foil, and curing a
liquid polymer corresponding to the polymer film, or ad-
heres to the polymer film with an adhesive intervened
therebetween.

[0023] Preferably, soldering may be performed easier
on the metal plating layer than on the copper foil at a time
of the soldering.

[0024] Preferably, the elastic core may be a silicon rub-
ber in a tube type or foam type, the adhesive layer may
be a silicon rubber adhesive layer, and the polymer film
may be polyimide (PI).

[0025] Preferably, the metal plating layer may be
formed by electroless plating toincrease a surface rough-
ness, and thus a soldering strength may be enhanced.
[0026] Preferably, the electric contact terminal may
have a width longer than a length.

[0027] Preferably, the electric contact terminal may be
soldered to a conductive pattern of a circuit board with a
solder cream and may be elastically electrically connect-
ed to a facing electrical conductive object.

[0028] Preferably, the exposed surfaces may include
a surface and both sections in a transverse direction of
the copper foil, and a cross section of the copper fail,
which may be formed by cutting the electric contact ter-
minal.

[0029] Preferably, the metal layer may be removed by
a prescribed part from both ends of the polymer film at a
bottom surface of the core and exposed externally.
[0030] Preferably, the metal layer may be removed by
a prescribed width in a transverse direction and consec-
utively in a longitudinal direction from the both ends of
the polymer film at the bottom surface of the core.
[0031] Preferably, the metal layer may be formed by
lithographing and etching.
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[0032] Preferably, the core may be formed caved
downward in a prescribed width and depth from a top
surface, and may include at least one channel extending
along a longitudinal direction.

[0033] Preferably, the polymer film may cross the
channel to extend over the both sidewalls or closely ad-
here to an outer surface of the core, and the both side-
walls of the channel elastically may support the object.
[0034] Preferably, the channel may be formed in plu-
rality and a support wall protruding between the channels
to a height corresponding to the both sidewalls and ex-
tending in the longitudinal direction is further included.
[0035] Preferably, atop surface of the support wall may
adhere to the polymer film with the adhesive layer inter-
vened therebetween.

[0036] Preferably, a side surface of a channel side of
the both sidewalls may have a slope and the both side-
walls may tilt toward the channel side at a time of being
pressurized by the object.

[0037] According to another aspect of the present in-
vention, there is provided an elastic electric contact ter-
minal including: an elastic core; a polymer film wrapping
and adhering to the core with an adhesive layer inter-
vened therebetween; and a solderable metal layer wrap-
ping and adhering to the polymer film, wherein the metal
layer includes a copper plating layer formed by plating
after a metal seed is sputtered on the polymer film, and
the metal plating layer is formed to cover a surface and
both sections in a transverse direction of the copper plat-
ing layer, and a cross section of the copper plating layer
formed by cutting the electric contact terminal.

[0038] According to still another aspect of the present
invention, there is provided a method for making an elas-
tic electric contact terminal, the method including: pro-
viding a rolled silicon rubber; consecutively coating a lig-
uid silicon rubber adhesive in a longitudinal direction of
the silicon rubber; wrapping the silicon rubber with one
surface of a polymer film with the liquid silicon rubber
adhesive intervened therebetween and another surface
of the polymer film adhered to by a copper foil, and curing
the silicon rubber adhesive to make the polymer film ad-
here to the silicon rubber and to form a laminated body;
cutting the laminated body to a prescribed length; and
plating, with a metal, a surface and both sections in a
transverse direction of the copper foil and a cross section
of the copper foil, which is formed by the cutting, and
forming a metal plating layer.

Brief Description of the Drawings

[0039] The above objects and other advantages of the
present invention will become more apparent by describ-
ing in detail exemplary embodiments thereof with refer-
ence to the attached drawings in which:

FIG. 1 illustrates an electric contact terminal accord-
ing to an embodiment of the present invention.
FIGS. 2(a) and 2(b) show modification examples of
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a core.
FIG. 3 illustrates a state where an electric contact
terminal is soldered on a circuit board according to
another embodiment of the present invention.

FIG. 4 illustrates an electric contact terminal accord-
ing to another embodiment of the present invention.
FIG. 5illustrates a bottom surface of the electric con-
tact terminal of FIG. 4.

FIG. 6 illustrates states where an electric contact ter-
minal is mounted on a circuit board, FIG. 6(a) illus-
trates an electric contact terminal according to the
present invention, and FIG. 6(b) illustrates a typical
electric contact terminal.

Detailed Description of embodiment

[0040] Hereinafter, specific embodiments will be de-
scribed in detail with reference to the accompanying
drawings.

[0041] FIG. 1illustrates embodiment of an electric con-
tacting terminal according to an embodiment of the
present invention.

[0042] An elastic electric contact terminal 100 is
formed in which a core 10, an adhesive layer 20, a pol-
ymer film 30, and a metal layer 40 are sequentially lam-
inated.

[0043] The electric contact terminal 100 is interposed
between a circuit board and an electroconductive object
to electrically connect therebetween, and may be in-
stalled by being forcibly inserted between a conductive
pattern of the circuit board and the electroconductive ob-
ject or be soldered with a solder cream to the conductive
pattern of the circuit board to contact a facing electrocon-
ductive object.

[0044] For a reflow soldering, the electric contact ter-
minal 100 is reel-taped to a carrier and reflow-soldered
using vacuum pick-up and a solder cream.

1.1 Core 10

[0045] The core 10 of a rubber material has heat re-
sistance and elasticity and may be electrically insulated.
Consequently, the core 10 may be formed of a non-foam-
ing silicon rubber or a foam rubber, for example, a
sponge, which has a tube shape and satisfies reflow-
soldering and an elastic condition, but is notlimited there-
to.

[0046] The core 10 may be made by, for example, an
extrusion process and is formed symmetrically to be bal-
anced in a horizontal direction at the time of soldering to
reduce lifting or deviation phenomenon at the time of re-
flow-soldering with a solder cream.

[0047] By providing a plane for vacuum pick-up to a
top surface of the core 10 and forming respectively both
side corners of the top surface in a round shape, it is not
only easy to handle but also able to prevent the electric
contact terminal 100 from being stuck at the both corners
in a process that the completed electric contact terminal
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100 is assembled with a facing object after being soldered
to a printed circuit board etc.

[0048] The core 10 may have a shape that one or more
penetration holes are formed in the tube or inside in a
longitudinal direction, or may not have a penetration hole
like a sponge.

[0049] The thicknesses of both sidewalls of the pene-
tration hole of the core 10 may be formed thinner than
those of upper and lower sidewalls to have good elasticity
and to make a user exert less force to press.

[0050] On the other hand, when a cross section of the
core 10 has a tube shape or a shape with a penetration
hole therein, if the height of the electric contact terminal
100 is equal to or smaller than 0.5 mm, it is hard to form
the penetration hole and to make the shape in a tube
type, and a making efficiency is also degraded.

[0051] FIGS. 2(a) and 2(b) show modification exam-
ples of a core.

[0052] Inthe core 110, a pair of channels 211 and 212
caved in downward from the top surface and having a
constant width and depth are formed apart and extend
along a longitudinal direction, and as a result, a support
wall 218 is formed at the approximately same height as
that of the sidewalls 214 and 216 between the channels
211 and 212.

[0053] The bottoms of the channels 211 and 212 may
be formed to have slopes similarly to the bottom surface
of the core 210 and have upward slopes from outer bot-
tom corners toward inner sides.

[0054] According tothe above-described structure, the
sidewalls 214 and 216 are respectively formed in the out-
sides of the channels 211 and 212 and the support wall
218 is formed therein and accordingly, an object to be
pressed upward is supported by the sidewalls 214 and
216 and the support wall 218.

[0055] The cross section shape of the supportwall 218
is not particularly limited, but may be, for example, a trap-
ezoidal shape that becomes smaller as proceeding to-
ward the top surface and both corners of the top surface
may be formed round.

[0056] As the above-described embodiment, the both
sidewalls 214 and 216 may be formed in a shape that
outer sides of the top surface are round-treated, and this
allows a completed electric contact terminal to be easily
pressed inside, when being pressed by a facing object
after being soldered to a printed circuit board, etc., and
prevents an external object from being stuck to both side
corners.

[0057] In this embodiment, although an example of
forming the pair of channels 211 and 212 is presented,
a single channel may be formed and a separate support
wall may not be formed. On the contrary, multiple chan-
nels may be formed and in this case, multiple support
walls 218 may be formed between the channels.

[0058] The core 210 is formed in a small size of, for
example, the width of 2 mm, the height of 0.5 mm, and
the length of 1 mm, but is not limited thereto and has a
size equal to or smaller than that.
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[0059] As described above, for the core 210 of such a
size, when forming a penetration hole therein as usual
or making a core 210 itself in a tube shape, it is hard to
make the height equal to or smaller than 0.7 mm. How-
ever in this embodiment, an electric contact terminal in
which the height is equal to or smaller than 0.5 mm may
be easily made, since the core 210 is caved downward
from the top surface to form the channels 211 and 212
having a constant width and depth and extending in a
longitudinal direction.

[0060] Side surfaces of the both sidewalls 214 and 216
in a side of the channels 211 and 212, namely, inner side
surfaces are made to be tilted toward the side of the chan-
nels 211 and 212 and accordingly the both sidewalls 214
and 216 are made to be easily tilted toward the side of
the channels 211 and 212 to decrease a pressing force.
[0061] On the other hand, the polymer film 30 in which
the metal layer 40 is laminated on the top surface may
wrap the core 210 to span the both sidewalls 214 and
216 and the support wall 218 as shown in FIG. 2(a) or
wrap the core 210 to closely adhere to an outer surface
of the core 210 as shown in FIG. 2(b).

[0062] ForFIG.2(a), the top surface of the support wall
218 has an adhesive layer 220 intervened like other parts
of the core 210 to adhere to the polymer film 230 and
prevents the polymer film 230 from being lifted.

[0063] The bottom surface of the core 10 may be
formed obliquely to be caved in from the both ends toward
the central part in a transverse direction. In other words,
the bottom surface of the core 10 may be formed oblique-
ly to be caved in from both corners in the transverse di-
rection toward the center part in order to form the hypot-
enuse of an isosceles triangle of the core 10 when the
core 10 is vertically cut off.

[0064] The slope angle is not particularly limited but it
is sufficient that a space is formed which accommodates
an adhesive leaked out from the adhesive layer 20 at the
bottom portion of the bottom surface of the core 10 and
does not affect soldering.

[0065] According to such a structure, since the bottom
surface of the core 10 has a shape to be caved in from
the both ends toward the central part, both sides of the
bottom surface of the electric contact terminal 100 may
uniformly contact molten solder at the time of reflow-sol-
dering to prevent a lifting phenomenon that only any one
part of the bottom surface is soldered.

[0066] In addition, since the bottom surface of the core
10 has a shape caved in from the both ends toward the
central part, a space capable of accommodating the ad-
hesive leaked out externally from the adhesive layer 20
is provided to minimize a phenomenon that soldering is
not performed at the time of reflow-soldering in the mak-
ing process.

1.2 Adhesive layer 20

[0067] The adhesive layer 20 has flexibility, elasticity,
and insulation, and also may have heat resistance when
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the electric contact terminal 100 is applied to reflow-sol-
dering, and may be located between the core 10 and the
polymer film 30 to reliably adhere to the core 10 and the
polymer film 30.

[0068] The adhesive layer 20 may be formed by ther-
mal curing of, for example, a liquid silicon rubber, and
the liquid silicon rubber adheres to a facing object while
being cured and forms the adhesive layer 20 in a solid
state after being cured. Once being cured, the adhesive
layer 20 maintains elasticity, is not molten even when
heat is applied again and maintains adhesion even at the
time of soldering.

[0069] The adhesive layer 20 may be formed when a
silicon rubber adhesive having self-adhesionis cured and
the thickness thereof is about 0.005 mm to about 0.03
mm.

1.3 Polymer film 30

[0070] The polymerfilm 30 may be, forexample, a poly-
imide (PI) film having good heat resistance or another
heat-resistant polymer film and the thickness thereof may
be determined in consideration of flexibility or a mechan-
ical strength.

[0071] The polymer film 30 is a typical polymer film
used in a flexible circuit board having flexibility.

[0072] Forexample,the polymerfilm 30 may be formed
by curing after a liquid polymer is cast and the thickness
of the cured polymer film 30 is about 0.007 mm to 0.030
mm.

1.4 Metal layer 40

[0073] The metal layer 40 is formed such that one sur-
face thereof wraps and adheres to the polymer film 30
and a metal plating layer 42 is formed to cover a copper
layer 41.

[0074] In other words, the metal plating layer 42 is
formed on the entire exposed surface of the copper layer
41 and the exposed surface includes a surface of the
copper layer 41, namely, a top surface, a side surface,
and a bottom surface, and includes a cross section and
both sections in a transverse direction.

[0075] Here, the copper layer 41 may be a copper foil
of an electrolytic copper foil or a rolled copper foil, or
typically indicate a copper plating layer formed on a re-
sultant obtained after tungsten is sputtered as a seed
onto one surface of the polymer film. Hereinafter the cop-
per foil will be exemplified for convenience of explanation.
[0076] The thickness of the copper foil 41 is about 10
um and the copper plating layer is thinly formed to have
the thickness of about 3 um.

[0077] It is necessary to take a notice that the metal
plating layer 42 is less corrosive than the copper foil 41,
and the copper foil 41 is thicker than the metal plating
layer 42.

[0078] The copper foil 41 may adhere to the polymer
film 30 with an adhesive intervened therebetween or may
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adhere by coating and curing a liquid polymer corre-
sponding to the polymer film 30 on the copper foil 41 such
that the metal layer 40 is formed to wrap and adhere to
the polymer film 30.

[0079] The metal plating layer 42 is formed by plating
with tin (Sn) or silver (Ag) or plating with nickel (Ni) and
then with tin (Sn) or gold (Au) and the thickness of tin or
silver may be about 2 um and the thickness of nickel or
gold is equal to or smaller than about 1 um.

[0080] The metal plating layer 42 is formed such that
corrosion of the surface of the copper foil 41 is prevented
or the surface of the copper foil 41 is electrified and well
soldered. According to this embodiment, as magnified
and illustrated within a circle in FIG. 1, the metal plating
layer 42 is formed on and covers the copper foil 41 ex-
posed at the cross section of the contact terminal 100.
[0081] In FIG. 1, a boundary between the copper foil
41 and the metal plating layer 42 is denoted by a dotted
line and the copper foil 41 is illustrated to be covered at
the cross section by the metal plating layer 42.

[0082] Accordingly, since the copper foil is typically ex-
posed externally at the cross section formed by a cutoff,
the copper foil exposed in a reliability test like a saltwater
spray test contacts saltwater to cause corrosion. There-
fore, the copper foil does not pass the saltwater spray
test or corrosion occurs on the exposed copper foil in use
to result in reliability degradation.

[0083] However, according to the present invention,
since the copper foil 41 exposed at the cross section is
covered with the metal plating layer 42, the contact with
the saltwater may be fundamentally blocked in the relia-
bility test. In addition, since the copper foil 41 in use is
not exposed, there is no concern about occurrence of
corrosion and reliability is enhanced.

[0084] Furthermore, since the solder cream may
spread better on the metal plating layer 42 formed to
cover the copper foil 41 at the cross section at the time
of reflow-soldering, the soldering strength may be in-
creased and especially the soldering strength is en-
hanced at the cross section.

[0085] In particular, when the width of the contact ter-
minal 100 is longer the length, the soldering strength at
the cross section is very important and the present in-
vention is very useful in this case.

[0086] In addition, since the metal plating layer 42 is
not formed on the adhesive pressed out externally, an
appearance of the electric contact terminal 100, in par-
ticular, the top surface and bottom surface may be easily
discerned with the naked eye.

[0087] In order to make the electric contact terminal
100 according to the embodiment, the contact terminal
bar is cut to a uniform length, for example, about 500
mm, when the contact terminal bar is provided by the
polymer film 30, of which one side has the copper foil 41
adhering thereto, consecutively wrapping the core 10
with the liquid-phased adhesive layer 20 intervened ther-
ebetween.

[0088] Thereafter, the contact terminal bar is cut to a
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length desired by a customer, for example, about 3 mm
to form a contact terminal and as described above, the
final contact terminal 100 is made by forming the metal
plating layer 42 plated with tin, silver, or nickel/gold to
cover the exposed surface of the copper foil 41.

[0089] Here, the specific gravity of the contact terminal
100 is smaller than that of water due to the core 10 of a
silicon rubber material, and thus the metal plating layer
42 may be formed using electroless plating in a bulk man-
ner. However, the forming manner is not limited thereto
and electrolytic plating may also be applied thereto.
[0090] In particular, when the metal plating layer 42 is
formed by the electroless plating, the surface roughness
of the metal plating layer 42 is increased to cause the
surface to be rough, which enhances adhesion to the
solder cream and increases the soldering strength.
[0091] As the above description, since the core 10 is
made of a non-foaming silicon rubber or foam rubber, for
example, sponge, the adhesive layer 20 is formed by
thermal-curing a liquid silicon rubber, and the polymer
film 30 is formed of a polyimide film, the metal plating
layer 42 is not formed on the cross section by a plating
process.

[0092] Asthe above description, for the electric contact
terminal 100, the metal plating layer 42 is formed on all
the externally exposed copper foil 41 including the sur-
face, the cross section, and both sections in the trans-
verse direction and the copper foil 41 is blocked from the
outside.

[0093] Thereafter, a product in which the metal plating
layer 42 is formed is automatically reel-taped on a carrier
tape using a reel taping device.

[0094] In this way, since the electric contact terminal
100 of the present invention may fundamentally block
contact from saltwater in the reliability test by covering
all the copper foil 41 with the metal plating layer 42, there
is no concern about occurrence of corrosion thereon, and
the solder cream spreads well on the cross section to
increase the soldering strength at the time of reflow sol-
dering.

[0095] In particular, since the plating process is per-
formed on the entire copper foil 41 exposed externally
after the cutoff, the metal plating layer 42 is also formed
on both sections in the transverse direction of the copper
foil 41 positioned on the bottom surface of the core 10
and consequently the copper foil 41 is not exposed ex-
ternally at all.

[0096] FIG. 3illustrates a state where an electric con-
tact terminal is soldered on a circuit board according to
another embodiment of the present invention.

[0097] Inthis embodiment, an electric contact terminal
200 is disclosed of which the with of 2 mm is longer than
the length of 1Tmm.

[0098] Asiillustrated in a magnified circle of FIG. 3, the
electric contact terminal 200 is soldered with the solder
cream 120 intervened on the conductive pattern 110 of
the circuitboard, and the solder cream 120 spreads along
the side surface of the copper foil 41 and along a metal
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plating layer part 42a covering the copper foil 41 at the
cross section of the contact terminal 200.

[0099] As aresult, since the solder cream 120 extends
along the metal plating layer part42a covering the copper
foil 41 at the cross section of the electric contact terminal
200, lead rising and solderability are enhanced and con-
sequently a soldering strength is enhanced.

[0100] In particular, like this embodiment, for the elec-
tric contact terminal 200 of which the width is longer than
the length, since an area occupied by the metal plating
layer part 42a is increased as the width increases, relia-
bility and performance of the electric contact terminal 200
are improved to increase the soldering strength at the
time of reflow soldering as the lead-rising and soldera-
bility are enhanced.

[0101] FIG. 4illustrates an electric contact terminal ac-
cording to another embodiment of the present invention,
FIG. 5illustrates the bottom surface of the electric contact
terminal, FIG. 6 illustrates a state where an electric con-
tact terminal is mounted on a circuit board, FIG. 6(a)
shows an electric contact terminal of the present inven-
tion, and FIG. 6(b) shows a typical electric contact termi-
nal.

[0102] Atthe bottom surface of a contact terminal 300,
the metal layer 40 is partially removed from both ends
and a certain part 31 is exposed externally from both
ends of the polymer film 30.

[0103] For example, the metal layer 40 may be re-
moved to be exposed from the both ends of the polymer
film 30 as much as a width of 0.05 mm to 0.3 mm, and
the removed width of the metal layer 40 may be differed
according to the width of the contact terminal 300. In other
words, it should be considered that as the removed width
ofthe metal layer 40 increases, a soldered area becomes
relatively reduced and consequently decrease the sol-
dering strength.

[0104] In other words, from views of FIG. 5 and an in-
side of a magnified circle of C in FIG. 4, the metal layer
40 is removed from both ends of the polymer film 30 by
a certain length in a transverse direction and consecu-
tively in a longitudinal direction, and then the polymer film
30 is exposed externally.

[0105] According to such a configuration, since the ar-
ea of the metal layer 40 formed on the bottom surface of
the contact terminal 300 is decreased, when an identical
amount of the solder cream is applied in an identical sol-
der pattern to the contact terminal 300 of an identical
configuration, an amount of a molten solder cream
spreading along the metal layer 40 on the bottom surface
of the contact terminal 300 is decreased. Therefore, the
molten solder cream spreads relatively greatly along a
side surface and consequently a solder fillet 120a may
be formed to a higher position to reliably support the side
surface of the contact terminal 300 after soldering. As a
result, the contact terminal 300 may strongly respond to
a force applied thereto from a later direction.

[0106] In addition, since both end portions of the metal
layer 40 are positioned at an inner side than both end
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portions of the polymer film 30, when the contact terminal
300 is made by curing after the elastic core 10 is wrapped
with the polymer film 30 with a liquid polymer adhesive
intervened therebetween, a tendency that the both end
portions of the polymer film 30 are detached from the
core 10 by an elastic recovery force of the metal layer 40
before the polymer adhesive is completely cured may be
greatly reduced.

[0107] In addition, since an area to which the molten
solder cream adheres is also decreased as an area oc-
cupied by the metal layer 40 bended toward the bottom
surface of the contact terminal 300 is decreased, a force
for pulling, by the molten solder cream, the copper foil
41 downward is also decreased to prevent the both end
portions of the polymer film 30 from being detached and
lifted from the core 10.

[0108] Furthermore, although an adhesive pressed out
from the both end portions of the polymer film 30 by an
external pressure caused by a mould flows along the
polymer film 30, a step formed by the both end portions
of the copper foil 41 may block the flow of the adhesive
to enhance the soldering strength and to reduce a lifting
phenomenon.

[0109] In addition, as the area occupied by the metal
layer 40 bended toward the bottom surface of the contact
terminal 300 is reduced, the area occupied by the solder
cream on the bottom surface of the contact terminal 300
becomes reduced to consequently form a space having
a relatively larger volume at the bottom surface of the
contact terminal. Therefore, a force applied from the out-
side may be elastically received.

[0110] For the copper foil 41 forming the metal layer
40, a portion corresponding to a certain part 31 of the
polymer film 30 may be removed by lithography and etch-
ing processes, for example, in a state where the copper
foil 41 is formed on the polymer film 30.

[0111] After the copper foil 41 is removed, as the
above-described embodiment, the metal plating layer 42
is formed by plating with tin or silver, or with tin or gold
after nickel-plating on the copper foil 41.

[0112] Referring to FIG. 6(a), the molten solder cream
spreads along the metal layer 40 wrapping the bottom
surface and side surface of the contact terminal. Since
both end portions of the polymer film 30 are identical to
the both end portions of the metal layer 40 and the molten
solder cream mainly spreads along the metal layer 40
formed at the bottom surface, solder fillets 122 and 122a
having a relatively small size are formed at the side sur-
face.

[0113] Accordingly, since not sufficiently responding
to a force applied from a lateral direction, the contact
terminal may be easily detached from conductive pat-
terns 110 and 112. In addition, since the metal layer 40
on the bottom surface is pulled downward by the molten
solder cream in the soldering process, both end portions
of the polymer film 30 adhering to the core 10 become
lifted and detached by a unique recovery force of the
metal layer 40 and a pulling force by the molten solder
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cream.

[0114] On the other hand, from a view of FIG. 5(b)
showing a soldered state of the electric contact terminal,
since an area of the metal layer 40 formed by the certain
portion 31 exposed externally from the both ends of the
polymer 30 at the bottom surface of the contact terminal
300 is small, an identical amount of the molten solder
cream 12 relatively further spreads along the side surface
of the contact terminal 300 and as a result, the solder
fillet 120a is formed to a higher position along the side
surface of the contact terminal 300.

[0115] Accordingly, although a force is applied to the
contact terminal 300 from a lateral direction, the solder
fillet 120a formed on the side surface of the contact ter-
minal 300 may sufficiently respond thereto and reduce
detachment of the contact terminal 300 from the conduc-
tive patterns 110 and 112.

[0116] In addition, the metal layer 40 on the bottom
surface is pulled downward by the solder cream molten
at the time of soldering. Since the both end portions of
the metal layer 40 are positioned at an inner side than
the both end portions of the polymer film 30, a pulling
force by the molten solder cream is reduced and an area
of the metal layer 40 is reduced to decrease a unique
elastic recovery force. At a result, a phenomenon that
the both end portions of the polymer film 30 attached to
the core 10 are pulled downward by the metal layer 40
and lifted to be detached may be prevented.

[0117] On the other hand, when the polymer film 30
coated with an adhesive wraps and adheres to the core
10 by pressing and thermal-curing while passing through
a mould (not shown), although the adhesive pressed out
from both ends of the polymer film 30 by an external
pressure caused by the mould flows along the polymer
film 30, the flow of the adhesive may be blocked, since
the both end portions of the metal layer 40 form a step.
Since such an adhesive is not soldered by the solder
cream, this step consequently enhances the solder
strength of the contact terminal to reduce the lifting phe-
nomenon, etc.

[0118] In the above-described embodiment, although
it has been exemplarily described that the electric contact
terminal 100, 200 or 300 is soldered by the solder cream
and contacts a facing electrical conductive object, the
presentinvention is not limited thereto and like the above
description, the electric contact terminal 100, 200 or 300
may be installed by being forcibly inserted between a
conductive pattern and an electrical conductive object of
the circuit board. In this case, since there is not a process
such as reflow soldering, a material of an element is not
necessary to have heat-resistance.

[0119] According to the above-described structure, a
contact between saltwater and a copper foil may be ba-
sically blocked in a reliability test by covering the copper
foil exposed at a cross section in a longitudinal direction
with a metal plating layer having a good environmental
resistance, and reliability is improved, since the copper
foil in use is not exposed externally to remove a concern
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[0120] In addition, a solder cream spreads well on a
metal plating layer formed to cover the copper foil at the
longitudinal cross section to result in an increase in sol-
dering strength.

[0121] In addition, since a metal layer area formed on
the bottom surface of the contact terminal is small, even
if a typical amount of a solder cream is applied, a solder
fillet may be formed to a relatively higher position of the
contact terminal to resist against a force laterally applied
to the contact terminal as a resullt.

[0122] In addition, since an area occupied by a metal
layer bended toward the bottom surface of the contact
terminal is reduced, an elastic recovery force is relatively
reduced, a soldered area is also reduced, and both ends
of the polymer film in a transverse direction may be pre-
vented from being detached and lifted from the core or
adhesive during an adhesive process or after soldering.
[0123] Furthermore, although an adhesive pressed out
from both ends of the polymer film by an external pres-
sure caused by a mould flows along the polymer film, a
step formed by the thicknesses of both end parts may
prevent the flow of the adhesive.

[0124] In addition, since an area occupied by a metal
layer bended toward the bottom surface of the contact
terminal is reduced, an area to which a solder adheres
is alsoreduced, a space having a larger volume is formed
in the bottom surface of the contact terminal, and this
space acts as an additional buffer space to elastically
accept an externally applied force.

[0125] Although embodiments have been described
with reference to a number of illustrative embodiments
thereof, it should be understood that numerous other
modifications and embodiments can be devised by those
skilled in the art. Various modifications, changes, alter-
ations, and equivalent embodiments can be made with-
out departing from the spirit and scope of the invention.
The scope of the invention should be limited only by the
accompanying claims.

Claims
1. An elastic electric contact terminal comprising:

an elastic core;

a polymer filmwrapping and adhering to the core
with an adhesive layer intervened therebe-
tween; and

a solderable copper foil wrapping and adhering
to the polymer film,

wherein a metal plating layer is formed on all
surfaces exposed outside the copper foil.

2. The elastic electric contact terminal of claim 1,
wherein a specific gravity of the electric contact ter-
minal is smaller than that of water.



10.

1.

12.

13.

15

The elastic electric contact terminal of claim 1,
wherein the metal plating layer is formed by plating
with tin (Sn) or silver (Ag), or by plating with tin (Sn)
or gold (Au) after plating with nickel (Ni).

The elastic electric contact terminal of claim 1,
wherein the metal plating layer has less corrosive-
ness than the copper foil.

The elastic electric contact terminal of claim 1,
wherein the copper foil is thicker than the metal plat-
ing layer.

The elastic electric contact terminal of claim 1,
wherein the copper foil is an electrolytic copper foil
or a rolled copper foil, and adheres to the polymer
film by coating, on the copper foil, and curing a liquid
polymer corresponding to the polymer film, or ad-
heres to the polymer film with an adhesive intervened
therebetween.

The elastic electric contact terminal of claim 1,
wherein soldering is performed easier on the metal
plating layer than on the copper foil at a time of the
soldering.

The elastic electric contact terminal of claim 1,
wherein the elastic core is a silicon rubber in a tube
type or foam type, the adhesive layer is a silicon rub-
ber adhesive layer, and the polymer film is polyimide
(P film.

The elastic electric contact terminal of claim 1,
wherein the metal plating layer is formed by electro-
less plating to increase a surface roughness, and
thus a soldering strength is enhanced.

The elastic electric contact terminal of claim 1,
wherein the electric contact terminal has a width
longer than a length.

The elastic electric contact terminal of claim 1,
wherein the electric contact terminal is soldered to
a conductive pattern of a circuit board with a solder
cream and is elastically electrically connected to a
facing electrical conductive object.

The elastic electric contact terminal of claim 1,
wherein the exposed surfaces comprise a surface
and both sections in a transverse direction of the
copper foil, and a cross section of the copper foil,
which is formed by cutting the electric contact termi-
nal.

The elastic electric contact terminal of claim 1,
wherein the metal layer is removed by a prescribed
part from both ends of the polymer film at a bottom
surface of the core and exposed externally.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

16

The elastic electric contact terminal of claim 13,
wherein the metal layer is removed by a prescribed
width in a transverse direction and consecutively in
a longitudinal direction from the both ends of the pol-
ymer film at the bottom surface of the core.

The elastic electric contact terminal of claim 13,
wherein the metal layer is formed by lithographing
and etching.

The elastic electric contact terminal of claim 1,
wherein the core is formed caved downward in a
prescribed width and depth from a top surface, and
comprises at least one channel extending along a
longitudinal direction.

The elastic electric contact terminal of claim 16,
wherein the polymer film crosses the channel to ex-
tend over both sidewalls of the channel or closely
adheres to an outer surface of the core, and the both
sidewalls elastically support the object.

The elastic electric contact terminal of claim 16,
wherein the channel is formed in plurality and a sup-
portwall protruding between the channels to a height
corresponding to both sidewalls of the channel and
extending in the longitudinal direction is further com-
prised.

The elastic electric contact terminal of claim 18,
wherein a top surface of the support wall adheres to
the polymer film with the adhesive layer intervened
therebetween.

The elastic electric contact terminal of claim 16,
wherein a side surface of a channel side of both side-
walls of the channel has a slope and the both side-
walls tilt toward the channel side at a time of being
pressurized by the object.

An elastic electric contact terminal comprising:

an elastic core;

a polymer filmwrapping and adhering to the core
with an adhesive layer intervened therebe-
tween; and

a solderable metal layer wrapping and adhering
to the polymer film,

wherein the metal layer comprises a copper plat-
ing layer formed by plating after a metal seed is
sputtered on the polymer film, and

the metal plating layer is formed to cover a sur-
face and both sections in a transverse direction
of the copper plating layer, and a cross section
of the copper plating layer formed by cutting the
electric contact terminal.

A method for making an elastic electric contact ter-
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minal, the method comprising:

providing a rolled silicon rubber;

consecutively coating a liquid silicon rubber ad-
hesive in a longitudinal direction of the silicon
rubber;

wrapping the silicon rubber with one surface of
a polymer film with the liquid silicon rubber ad-
hesive intervened therebetween and another
surface of the polymer film adhered to by a cop-
per foil, and curing the silicon rubber adhesive
to make the polymer film adhere to the silicon
rubber and to form a laminated body;

cutting the laminated body to a prescribed
length; and

plating, with a metal, a surface and both sections
in a transverse direction of the copper foil and a
cross section of the copper foil, which is formed
by the cutting, and forming a metal plating layer.

23. The method of claim 22, wherein the metal plating
layer is formed by electroless plating to increase a
surface roughness and thus a soldering strength is
enhanced.
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